A Gram-stain-negative, coccobacilli-shaped bacterium, designated YC6724 T , was isolated from the rhizosphere of rice in Jinju, Korea. The taxonomy of strain YC6724
The genus Roseomonas, belonging to the class Alphaproteobacteria, includes pink-pigmented, Gram-negative, coccobacillishaped bacteria with an oxidative metabolism. The genus was established as a novel member of the family Acetobacteraceae by Rihs et al. (1993) with the description of three species, Roseomonas gilardii, Roseomonas cervicalis and Roseomonas fauriae. Roseomonas fauriae was reclassified later as a heterotypic synonym of Azospirillum brasilense (Helsel et al., 2006) , and two species in other genera, Teichococcus ludipueritiae and Muricoccus roseus, were transferred to the genus Roseomonas as Roseomonas ludipueritiae comb. nov. and Roseomonas rosea comb. nov., respectively (Sánchez-Porro et al., 2009) . Recently, Roseomonas aestuarii (Venkata Ramana et al., 2010) , Roseomonas pecuniae (Lopes et al., 2011) , Roseomonas riguiloci (Baik et al., 2012) , Roseomonas aerophila (Kim et al., 2013) , Roseomonas rhizosphaerae (Chen et al., 2014) and Roseomonas soli (Kim & Ka, 2014) have been described. At the time of writing, the genus Roseomonas includes 18 species and two subspecies with validly published names (http://www.bacterio.net/). Historically, members of the genus Roseomonas have been isolated from a range of clinical specimens associated with human infections, and were considered pathogenic for humans (Rihs et al., 1993; Struthers et al., 1996; Dé et al., 2004; McLean et al., 2006) . Additionally, other members of the genus have been isolated from various environments like freshwater lake sediment, soil, potable water, air and marine invertebrates (Sfanos et al., 2005; Gallego et al., 2006; Jiang et al., 2006; Yoon et al., 2007; Kim et al., 2013) .
During the analysis of the bacterial community in two rice fields managed under conventional and no-tillage practices, IP: 54.70.40.11
On: Thu, 03 Jan 2019 05:39:19 many novel bacteria were isolated using improved isolation methods (Aslam et al., 2013) . The collected samples were diluted with sterile distilled water, and the diluted aliquots were spread on half-strength R2A agar (Difco) and incubated at 30 8C for 10 days. One novel, pale-pinkish strain, YC6724
T , was isolated from the rhizosphere of rice (Oryza sativa L.) under conventional tillage. Here, we report the taxonomic characterization of strain YC6724
T , which represents a novel species of the genus Roseomonas.
Gram staining was performed using a bioMérieux Gram staining kit according to the instructions of the manufacturer. Cell morphology, flagella and gliding motility were studied using phase-contrast microscopy and transmission electron microscopy (model H-600; Hitachi). The physiological characteristics of strain YC6724
T were examined by growing the isolate on R2A agar at different temperatures (5-45 8C, at 5 8C intervals), and in R2A broth (MBcell) adjusted to different pH (pH 4.0-12.0, at 0.5 pH unit intervals). R2A broth for pH growth tests was prepared using citrate/phosphate or Tris/hydrochloride buffers and the pH was rechecked after sterilization (121 8C, 15 min) (Gomori, 1955) . Salt tolerance was tested on R2A agar supplemented with 0-5.0 % NaCl (w/v, at 0.5 % intervals) and incubated for 7 days at 28 8C. Growth under anaerobic conditions was determined for 7 days at 28 8C in an anaerobic Gaspak jar (Gas-Pack System; BD). Antibiotic susceptibility tests were performed in duplicate using filter-paper discs (diameter, 8 mm) containing the following antibiotics (mg per disc unless otherwise stated): ampicillin (10), chloramphenicol (100), erythromycin (15), oleandomycin (15), gentamicin (10), kanamycin (30), vancomycin (30), streptomycin (50), tetracycline (30), rifampicin (50) and penicillin G (10 IU). Oxidase activity was tested by the oxidation of 1.0 % (w/v) tetramethyl-p-phenylenediamine (Merck), and catalase activity was evaluated by the production of oxygen bubbles in 3.0 % (v/v) aqueous hydrogen peroxide solution. Hydrolysis of casein, Tweens 20 and 80, urea, tyrosine, starch and carboxymethyl-cellulose was investigated on R2A agar after incubation for 7 days at 30 8C, according to the previously described methods (Smibert & Krieg, 1994) . Nitrate reduction was performed according to the method of Lányi (1987) . Acid production from carbohydrates, additional enzymic activities and biochemical features were determined using API 50CH, API ZYM, API 20E and API 20NE kits, as recommended by the manufacturer (bioMérieux), except that the API 50CH and API 20NE kits were incubated for 2 days at 30 8C.
Cells of strain YC6724
T were Gram-stain-negative coccobacilli (0.7-0.861.2-1.6 mm) (Fig. S1 , available in the online Supplementary Material) and aerobic. Colonies on R2A agar were pale pink and circular with an intact margin. Growth occurred at 10-40 8C (optimum 30 8C) and pH 5.0-10.0 (optimum pH 7.0-8.0). The range of NaCl for growth was 0-1.5 % (w/v); however, optimum growth occurred in the absence of NaCl. Other physiological, biochemical and molecular features of strain YC6724
T are presented in Table 1 and the species description. Genomic DNA of strain YC6724 T for 16S rRNA gene amplification was extracted by using a commercial DNA extraction kit (Promega). The 16S rRNA gene was amplified from the genomic DNA by using primer set 27F and 1492R (Lane, 1991) . The amplified PCR product was purified and cloned into the T-vector (RBC cloning system) and sequenced by GenoTech Inc. (Daejeon, Korea). To determine phylogenetic affiliation, the resulting 16S rRNA gene sequences were compared with the available 16S rRNA gene sequences from the GenBank database. The 16S rRNA gene sequences of strain YC6724
T and other related taxa were aligned using the fast secondarystructure aware Infernal aligner available in the Ribosomal Database Project (RDP) (Nawrocki & Eddy, 2007) . The CLUSTAL X software program (Thompson et al., 1997) aligned the gene sequences with those of closely related species. The neighbour-joining method (Kimura, 1980; Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) , and maximum-likelihood algorithms in MEGA 6.0 software (Tamura et al., 2013) were used to reconstruct phylogenetic trees with bootstrap values based on 1000 replications (Felsenstein, 1985) . The EzTaxon-e server was used to compute pairwise sequence similarity values between strain YC6724
T and related taxa. By using the procedure described previously by Park et al. (2011) , DNA-DNA hybridization was carried out to evaluate the DNA-DNA relatedness between strain YC6724
T and type strains of the most closely related species, R. soli KACC 16376 T , R. lacus KACC 11678 T and R. terrae KACC 12677
The 16S rRNA gene sequence of strain YC6724 T was a continuous stretch of 1451 nt. Based on the phylogenetic analysis of 16S rRNA gene sequences, strain YC6724
T was most closely related to R. soli 5N26 T (98.4 % 16S rRNA gene sequence similarity), R. lacus TH-G33 T (97.3 %) and R. terrae DS-48 T (97.3 %). Sequence similarities with other species of the genus Roseomonas with validly published names were lower than 94.0 %. The phylogenetic tree based on neighbour-joining, maximum-likelihood and maximum-parsimony algorithms showed that strain YC6724 T formed a cluster with R. soli 5N26 T with 97 % bootstrap support (Fig. 1) 
For analysis of cellular fatty acids, strain YC6724
T and the related type strains were cultivated in R2A broth at 30 8C, and the cells were harvested at the mid-exponential growth phase (OD 600 0.4-0.5). According to the instructions of the Microbial Identification System (MIDI), fatty acid methyl esters were obtained. Extracts were analysed by GC (6890; Agilent) and identified by comparing the fatty acid profiles with the TSBA6 database provided with the Sherlock Software. Isoprenoid quinones were extracted and analysed using reverse-phase HPLC according to the method described by Komagata & Suzuki (1987) . The genomic DNA of strain YC6724
T was extracted and purified as described by Ausubel et al. (1995) to measure the G+C content of the genomic DNA. It was then enzymically degraded into nucleosides and the G+C content was determined as described by Mesbah et al. (1989) . The modified method of Minnikin et al. (1984) was used to extract polar lipids, which were then separated by TLC on a Merck Kieselgel 60-HPTLC. Aminolipids were detected by spraying the plate with 0.2 % (w/v) solution of ninhydrin in watersaturated-butanol, followed by heating at 105 8C for 10 min (Ross et al., 1985) . Phospholipids were detected by spraying the plate with Zinzadze reagent (Dittmer & Lester, 1964) . Glycolipids were detected with 1-naphthol spray reagent by heating at 100 8C for 3-5 min (Jacin & Mishkin, 1965) . Phosphatidylcholine was detected with Dragendorff reagent (Sigma-Aldrich). Total lipid profiles were detected by spraying with phosphomolybdic acid solution (Sigma-Aldrich), followed by heating at 150 8C for 10 min. Polyamines of strain YC6724
T were analysed using a HPLC equipped with a fluorescence detector (1260 Infinity/FLD; Agilent Technologies) and a reversed-phase column [Symmetry (25064.6 mm); Waters] according to the method described previously (Busse & Auling, 1988; Busse et al., 1997) .
The cellular fatty acids (.1.5 %) of strain YC6724
T comprised C 18 : 1 v7c and/or C 18 : 1 v6c (summed feature 8; 66.7 %), C 16 : 0 (12.5 %), C 18 : 1 2-OH (11.4 %), C 18 : 1 v7c 11-methyl (3.9 %) and C 19 : 0 cyclo v8c (3.2 %) ( Table 2 ). The major fatty acids of strain YC6724
T were similar to those of the reference strains, but were distinguishable from them in terms of the contents of the fatty acids in strains R. soli KACC 16376 T , R. terrae KACC 12677 and R. lacus KACC 11678 T ( Table 2 ). The major respiratory quinone and polyamine of strain YC6724
T were ubiquinone 10 (Q-10) and spermidine, respectively, which are common traits in the genus Roseomonas. The G+C content of the genomic DNA of strain YC6724 T was 70.5 mol%. Strain YC6724 T exhibited a polar lipid profile consisting of phosphatidylethanolamine (PE), phosphatidylcholine (PC), phosphatidylglycerol (PG), diphosphatidylglycerol (DPG), an unknown aminolipid and two unknown lipids (Fig. S2) . The polar lipids PE, PC, PG and DPG were also found in R. rhizosphaerae YW11 T and R. aerophila 7515T-07 T , but phosphatidylmonomethylamine (PME) was detected only in the related type strain R. soli KACC 16376 T (Kim et al., 2013; Kim & Ka, 2014; Chen et al., 2014) .
The fatty acid composition, major respiratory quinone, DNA G+C content, 16S rRNA gene sequencing and phylogenetic analysis (Fig. 1) , polyamine patterns and some other physiological characteristics were in accordance with those of members of the genus Roseomonas (Jiang et al., 2006; Rihs et al., 1993; Yoon et al., 2007) . However, many other physiological, molecular and biochemical characteristics (Table 1 and Fig. S1 ) distinguished the novel strain from all species of the genus Roseomonas with validly published names. Thus strain YC6724 T represents a novel species of this genus, for which the name Roseomonas oryzicola sp. nov. is proposed.
Description of Roseomonas oryzicola sp. nov.
Roseomonas oryzicola [o.ry.zi9co.la. L. fem. n. oryza rice; L. masc. suff. -cola (from L. n. incola) an inhabitant; N.L. fem. n. oryzicola an inhabitant of rice].
Cells are Gram-stain-negative, flagellated, aerobic coccobacilli of size 0.7-0.8|1.2-1.6 mm. Colonies on R2A agar are pale pink and circular with entire margin. Growth occurs at 10-40 uC (optimum 30 uC) and pH 5.0-10.0 (optimum pH 7.0-8.0). Saline tolerance is 0-1.5 % (w/v); however, optimum growth occurs in the absence of NaCl. Catalase-negative and oxidase-positive. Grows on R2A agar, nutrient agar and tryptic soy agar at 30 uC, but not on MacConkey agar or LB agar. Nitrate is not reduced to nitrite. Urea is hydrolysed, but casein, tyrosine, Tweens 20 and 80, carboxymethyl-cellulose, aesculin, gelatin and starch are not. Does not assimilate any of the carbohydrates as a single carbon source present in API 20NE strips. Sucrose, trehalose, gentiobiose, D-xylose, potassium gluconate, potassium 2-ketogluconate and potassium 5-ketogluconate are weakly positive in API 50CH strips. In API ZYM kits, activities of alkaline phosphatase, esterase (C4), acid phosphatase and naphthol-AS-BI-phosphohydrolase are positive; esterase lipase (C8), leucine arylamidase, cystine arylamidase and trypsin are weakly positive; lipase (C14), valine arylamidase, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and afucosidase activities are negative. Resistant to penicillin G, gentamicin, kanamycin, streptomycin and tetracycline, but susceptible to ampicillin, chloramphenicol, erythromycin, oleandomycin, vancomycin and rifampicin. The major isoprenoid quinone is Q-10. The predominant polyamine is spermidine. The major cellular fatty acids are C 18 : 1 v7c and/or C 18 : 1 v6c, C 16 : 0 and C 18 : 1 2-OH.
The type strain is YC6724 T (5KCTC 22478 T 5NBRC 109439 T ), isolated from the rhizosphere of rice (Oryza sativa L.) in Jinju, Korea. The DNA G+C content of the type strain is 70.5 mol%. 
